Whatever version can be chosen of it, it is clear that these projects are not only based on a deterministic conception of technology but also on a kind of techno-optimism.
This kind of narrative is what Hirsch-Kreinsen (2016: 4-5) These different steps will put to the test the stability of the action-context and the collective agenda, because according to in the longer term, the technology promise of Industry 4.0 will have to pass through a long dark valley of disappointments, and lagging enthusiasm before a new phase can begin in which further advancements in the concept will doubtless be attempted. It can be anticipated that such a subsequent developmental phase will be one of more limited and realistic economic and social expectations. Inevitably by that time, the promising technology of Industry 4.0 will probably have lost at least some of its glamour.
For the journal, AI&Society, there were enough reasons to call for a critical assessment of this new industrial paradigm and its societal implications avoiding the paralysing choices between prophecies of doom and unrealistic and deceiving techno-optimism.
The call for papers listed two sets of questions, based on a position paper. The first focused on 1. the algorithms: are they a technical or a social endeavour? 2. What roles will the workers play in the new social networking made up of human beings, machines and resources? 3. Is the idea of a quantified self-realistic? At what price? 4. Is there a risk of technological unemployment? 5. Is the pace of the technological growth just a function of technology or also of social constraints?
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The second set of questions should afford the utilisation of these new technologies beyond the world of the industries and services. There are many questions such as, for instance, the so-called 4-D printing, that is the utilisation of the digital printing also on the living specimen and the growing symbiosis between human bodies and functional substitutes of it organs when not "augmented" substitutes, as devised in the last novel by DeLillo. It is also the case of the process of "datafication" of new spheres of our social life as Facebook is doing; lastly the risk of a global government ("singleton"), and for the possibility that humanity exists within a computer simulation. Just as seeking generalised computational solutions to problems of existential risk may be tempting for machine learning ideologues, so is the idea of humanity living in simulations a computational fancy."
The second set so was focused on:
6. Do the possibility of choosing from an online repository a virtual copy of objects and living specimen raise the question of a regulatory regime? Aiming to what? To guarantee the intellectual property of these "objects" or the public safety, in a regime of public access to their utilisation? Should, this regime, be based on laws and enforceable norms, or on a global voluntary agreement? 7. Is the free collection of personal data a risk for personal freedom and democracy? Is the commercial utilisation of these data acceptable? 8. Are there alternative concepts of the robot design and utilisation? How can these be qualified? 9. Is an ethical architecture of governance foreseeable, that is a governance system that is harnessing all the possibilities of this revolution, without denying the democratic principle of alternatives possibilities?
The following essays explore some or all these topics. This special issue of AI&Society is organised according to a simple criterion, first the essays dealing with a broad cultural critique of the cyber-physical systems paradigm and second the ones more focused on some specific aspects of it.
The first essay by Garibaldo and Rebecchi first deals with the practice of the giants of the web to collect personal information at scale to "directly influence and modify your behaviour for profit. The collection of information is the gateway to a new universe of monetisation opportunities: restaurants who want to be your destination. Service vendors who want to fix your brake pads. Shops who will lure you like the fabled Sirens." Garibaldo and Rebecchi discuss this process, utilising the theorisation of these actors, to understand how they are operating. Second, they explore the new literature on the possibility for humans to transcend, via technology, biology of living, for instance, forever.
Starting from Freud's theory of narcissism, they highlight the risk of an unprecedented level of personal dependence on new technologies, providing the ability to be always connected, thereby bringing us back to primitive narcissism, fusion/symbiosis with the mother, and therefore a state of deep dependence. These technologies also give us the means to satisfy, to reach important elements of our autonomy, our (and not only our) ideal of the ego.
In the third place, they discuss the risk of a political-social regime of domination, devised by Zuboff. They state that it is not a regime of coercion, but of conquering us by giving us services to fulfil those we perceive as needs. Therefore, this regime provides answers to needs that have a real base, but also respond to our dependency needs: services organised to anticipate our every problem by taking care of us. It means that the monopolistic structure of the five giants is one of the problems. The other problem is to fight the process of transformation into goods and its extension to the origins of our desires and behavioural impulses. The power of the new media for communication and of the new tools for research should be largely at the service of solving the problems that affect us. An example can be that of widening the sphere of collaboration between us, and problems we are concerned with, for example, to combat illness, in a sphere of society that should be profit-free. To do this, the authors develop a critique of the scientific rationality of this paradigm through two examples the Big Data and algorithms and robots, artificial intelligence, and human work. Their critique aims at stressing the fact that at each stage, there are decisions to be taken, and therefore, the structure of the social and political power is more relevant than the nature of each technology.
Finally, they afford the idea of constructing real clones of the mind, avatars based on the software, and able to act like us even if we were already dead securing a virtual immortality. Utilising the available scientific knowledge on how our brains work, they underline the irreplaceable role of the biological substratum of our brain and the impossibility to separate this substratum from the psychic level of activity. It means that the idea of a reversing engineering of the brain is impossible. It does not imply that in principle, it will be impossible through research at a biological level, to reach important knowledge, and perhaps reproduce the brain, but it would be nothing but a human (perhaps with some other characteristic) brought to life in an original way.
Besides, quoting Heine, the authors say that the unhappiness, the unfulfilled need, the unsatisfied desire, are the basis of the search impulse. We want to find things that make us better, we and our future. We would like to find the key to a long life, the defeat of death.
But, says Heine:
By creating, I could recover; By creating, I became healthy, that is, in the creative process, there is the creation, the healing is realised, we move towards the future. However (yet), this process should be available to everyone.
There can be no private appropriation of science; there can be no profit, and war through science. By its nature, the creative process is free. If you were religious you could say, reinterpreting Napoleon:
God gave it to us, beware whoever touches it.
The second essay by Brödner is based on a critical understanding of the computer science and a semiotic critique of the metaphoric use of "intelligence", "knowledge", "learning" as in the catchphrases: artificial intelligence, knowledge-based systems, machine learning, etc.
It starts from a historical view, since the 50s, of the "tidal waves of technological exuberance" related to the information technology of which Industry 4.0 is the third and last example. The first twos were the mainframe computers conceptualised as electronic brains in the 50 s and the computer integrated manufacturing (CIM) project of an unmanned factory in the 70s.
The main lessons from the first two waves are first that:
the more differentiated, complex, and dynamic the codified knowledge is-and its objectification in technical artifacts-, the more demanding competence and working capacity are required to seize hold of these productive forces for effective practical use. This is subject to the experts' autonomy and cannot be planned and instructed;
and, second, that the apocalyptical predictions of lasting technological unemployment did not materialise.
Brödner takes a close look at the scientific and technological foundations of Industry 4.0, that is the third wave, to understand if "the novelty of the most recent approach can be determined". He goes through computer components for digital control of physical processes which are equipped with interfaces to humans and other components. By data exchange via the internet, they can be globally networked (cyber-physical systems«, »internet of things and services«) . These components as the multi-agent systems(MAS) and the artificial neural networks (ANN) are the technological bases for imitating human intentionality and learning capacity. The analytical understanding on how these technologies operate supports the claim that:
The behaviour of computers is, as computing science teaches us, strictly restrained to executing computable functions by means of algorithms, it thus neither resembles the performance of a brain as part of a complex sensitive living body nor is it in any meaningful sense »knowledgeable« or »intelligent«-this predicate remaining reserved for the programmer designing the algorithms or the users making sense of the computing functions.
More specifically, on the intentionality and the learning capacity, it can be said:
The key word here is »information« which itself is totally confusing, as it denominates different, incompatible concepts: either the syntactical measure of the »entropy« of a string of signs from a finite set (alphabet) according to Shannon (1948) or »any difference that makes a difference« in the context of a social practice according to Bateson (1980) . By leaving this open, the physical world of deliberately designed machines with prescribed behaviour is confused with the social world of autonomous actors with the faculty of speech, of creating knowledge, and of designing purposeful artifacts. (..) Similarly, the term »machine learning« is again based on a mistaken analogy or attribution. The machine's changing behaviour is achieved by algorithmic procedures controlling its adaptation to environmental changes (in fact, this type of machines has formerly been rightly called »adaptive systems«).
The author goes to the philosophical roots of this mindset that is functionalism and its correlated reductionistic attitude. A first case, referred to the techno-optimism, is the asymmetry between the potential nature of the peril inherent to the coming technological revolution and the real nature of its huge promise, according to some techno-optimists. A sober representation of the problem should talk, instead, of cost and opportunities to be empirically ascertained. A second case as to the economic conservatism, is to obscure the ecological, environmental and social problems societies should afford in the implementation of this change. The essay first develops the linguistic aspects of the dominance of the neoliberal economic models through many examples on how the economic discourse is organised.
In the second place, it affords the problem of which kind of economic change should be achieved to realise the technical promise of automation and digitalisation. The economic change should start from the basic principle that all humans have a right to the basic necessities of a civilised life. Implementing this basic principle means, according to Cottey, to undertake three economic changes regarding the concept of what work is about, the setting up of a system of unconditional basic income (BI), and of asset and income limits (AIL). The fourth essay, by Degeling, is an exemplification of some arguments that are highlighted in the first two essays on the implication of algorithms' utilisation. The author assesses the reality of the diffusion of predictive policing software. The predictive policing "refers to a variety of techniques used by police departments to generate and act on crime probabilities, often referred to as predictions. These non-binary probabilities are in most cases calculated by software that analyses previously recorded data and use machine learning algorithms to make assumptions about future developments". It is an application of the data mining and of the "Big Data" processing techniques. The basic idea is that these techniques are superior to human decision-making, and Degeling develop a critique of the so-called solutionism, that is the view that "technology is capable of solving nearly every problem of society". This solution "often ignores the socio-technical contexts to which the technology is being applied. Predictive policing can change police work and its consequences on those that are meant to be protected, dramatically-not always in the way its inventors intended". As already stated in the first two essays, each technique is based on some assumptions and biases, that is on human decision-making and the automated version is just an implementation of those assumptions and biases. The mathematic modelling, besides, hides some cultural and political trends as the "shifting since 9/11 towards a more preemptive approach of labelling and persecuting individuals based on their characteristics rather than their actions." It can imply dire consequences for those involved in the labelling process and the essay develop many actual examples of it.
It is also unable to deliver what promises in many cases, and the introduction of the automation in the justice system can be very disruptive.
The author expounds examples of the main predictive policing software based on "either predicting places and times of crimes, or identifying likely offenders"; the later one is the very risky in terms of threats to privacy and human rights. All this software is based on some kind of classifier and "a classifier can be viewed as a decision rule"; the technophiles say that "the data speak for themselves" as Anderson, the editor in chief of Wired, stated in 2008, and " For all these reasons, the utilisation of this kind of software should pass a three-part test that he describes.
The fifth essay, by Carew, is along the same topic of the first by Garibaldo and Rebecchi but with a different scientific perspective. The author starts from the observation that "Total Data is imminent", that is the ushering "ushering in a data-driven world wherein every human action, reaction, interaction, transaction, thought or desire is quantified, reified, recorded and used. Physical or virtual, all is recorded, known or unknown, seen or unseen, until As the author acknowledges his prognosis is "frankly, stark" but "Total Data is not upon us just yet" and to avoid to resign ourselves to this future we need "to undergo a seismic paradigm shift for the data-driven world." To this end, the human-centred tradition of systems engineering should be recovered.
There are now three essays dealing with topics of work. The impact on employment rates is the most controversial aspect, the author agrees with those that consider unrealistic "the idea of the endless employability of humans in competition or even only in cooperation with machines", due to the real socio-economic conditions of the context.
In conclusion, Industry 4.0 "can be read as a transnational re-industrialisation programme, driven by coalitions of large corporations and national governments and developed in a different form in each context". In Europe, the context is more oriented to an industrial-based accumulation of capital rather than financial, but it does not imply that there will be positive outcomes but people will "understand the dynamic of capital accumulation in which the new technologies are used, and to develop adjustments to make them compatible with the needs of societies. It is not just a matter of rethinking redistribution (which would itself be a challenge): sustainable income distribution should be guaranteed at the time and in the places where value is produced. In other words, we need to tackle economic democracy".
The seventh essay, by Caruso, questions the realism of the main representations of Industry 4.0 as a mainly positive process as it happened for the previous wave of ICT technologies. The essay reviews these representations starting from the institutional ones. Then, a review of the literature on the digital work is carried on.
The institutional reports reviewed afford the likely implications for the economy and the industry at large. What is interesting to note is the social side of work. These reports state that Industry 4.0 "combines a high degree of selfregulated autonomy with decentralized leadership and management approaches. Employees should have greater freedom to make their own decisions, become more actively engaged and regulate their own workload. We thus have further confirmation that from the point of view of work, the rhetoric concerning Industry 4.0. is the same as those relating to post-fordism, the knowledge-based economy and digitization". Where they are less optimistic is the issue of unemployment, mainly for the lower paid, lower-skilled, and less-educated workers. It means that "automation will continue to put downward pressure on demand for this group, putting downward pressure on wages and upward pressure on inequality. In the longer-run, there may be different or larger effects". There will be, on a longer perspective, the risk that, without specific policies, "instead of broadly shared prosperity for workers and consumers, this might push towards reduced competition and increased wealth inequality".
Looking at the digital work, the first conclusion is against any deterministic vision of technology. What is relevant is the understanding what technologies were designed for concerning political, economic, and social objectives. However, also in this perspective, there are intended and unintended effects, because there are complex interactions between forces of production and social processes. Following Orlikowsky, there are also direct and indirect effects, mainly in the case of digital technologies due to its pervasive nature. Finally, there are processes of "reconstitution in use" of a technology that is a different kind of application of the technology that alters its nature.
As to the digital work, Caruso states that "all the elements that define the positive aspects of digital work and the 'knowledge turn' in work are controversial" also because of some long-term trends in the industrial organisation. The nature of the employment relations itself is in the process of change as documented by the Eurofound report (2015) .
Apart from the risk of technological unemployment, Caruso concludes his review stressing the unachieved promises raised:
"Work organisation has not become more horizontal, if not partially and formally. Workers did not increase their decision-making power or their autonomy. Work has become more creative only for a fraction of highly skilled workers. On the other hand, work has become more precarious and less paid and the distinction between work time and life time has weakened. Contrarily to what is stated by the institutional readings of Industry 4.0., so far technological innovation does not replace predominantly less-skilled jobs. The creation of new jobs mainly concerns the backlog of services".
However, on the other side, he stresses the fact that structural dynamics in 'digital economy', in fact, are characterised by some core ambivalences and dichotomies. These dichotomies range from Socialisation of production versus individualisation of the employment relationship; the cooperative exchange versus market exchange; collective participation in decision-making versus verticalisation of the decision-making process; autonomy of labour versus digital Taylorism.
Therefore, there is a possibility "that the production process will shift in a direction favourable to labour" and it depends on "the capacity for coalition and conflict and on the bargaining power of the latter. These elements develop within the labour relationship also thanks to the support of dynamics (politics, cultural, organisational) and actors external to the production process, as the history of the workers' movement, according to Bartolini, demonstrates. The empirical part of the essay affords these questions. In the literature, there is a high level of disagreement among the researchers on the relationship between innovation and employment, namely, digitalisation and employment.
On the relationship between innovation and employment, the first disagreement is on which analytical level should be used: macro, industry or firm level? According to Pianta (2005) , the industry level is considered by scholars who applied it as the "most satisfactory level of analysis, as it is able, on the one hand, to differentiate between the variety of technological regimes and strategies and, on the other hand, to bring in the demand dynamics of specific sectors, taking into account country differences in economic structures".
Following the empirical studies carried on at this analytical level, there is a first important result that Freddi sum up this way: "product and process innovation have opposite employment effects: product innovation, in particular if developed in contexts of high demand growth, have positive effects, whereas process innovation, often adopted to increase productivity and reducing labour costs, leads to job losses". The empirical part of the essay confirms this result. There are other streams of research based on macroeconomic and simulation studies. Summarising all these different approaches the previous conclusion on the difference effects depending on process and product innovation can be confirmed. Besides, Pianta adds that "the specificities of industries, countries, and macroeconomic conditions are crucial determinants of the results obtained in empirical studies". As to the issue of skills and wages, the conclusion is that "the large branch of literature studying the relationship between technological innovation, change in skills and wages have clearly pointed out that there is a relationship between these factors, however it has some key weak points due to the fact that a macroeconomic perspective is missing. In particular should be necessary for integrating these analyses to take in to consideration not only a narrow labour market perspective but also the socio-economic context in which the analysed changes take place."
Coming to the relationship between digitalisation and employment the literature and the ongoing field research should take into account the disruptive nature of some features of the digital technologies. Taking into account does not mean to assume it but to assess to what degree these technologies are actually disruptive. The main disagreement is on the occupational effect; the debate follows the same scheme highlighted in the case of innovation. In this case the quarrel at the analytical level is on the distinction between tasks and occupations. The weak point in the literature is that the "
empirical findings show that among the different technologies included under the umbrella of Industry 4.0, mainly robots have received a great deal of attention so far, while the current application and employment impact for other emerging technological opportunities such as 3D printing, Internet of Things, Augmented reality, Big data Analytics have not been studied yet".
The empirical research allows to draw these conclusions:
the analysed companies are more involved in product than process innovation therefore they believe they will expand their workforce in the near future. In particular they need to widen the number of employees involved in software development and big data collection and analysis. Moreover, as companies believe that in the future services will have a growing role in value creation, they expect to hire more people working in service provision. In terms of skills requirement, companies point out that they face growing difficulties in finding workers they are looking for.
It is interesting to note that, in this group of companies:
there is growing need of multi-disciplinarity, where also technical employees need to have more a systemic view as well as soft-skills. 
object of controversy and disputes). This issue needs to be addressed critically by analyzing both the RE-personalization processes and the new processes of DEpersonalization caused by digital automation."
The new digital trend affecting culture, society and factories share the same rhetoric of being people-centred, that at the workplace "corresponds to the rhetoric of collaborating worker in co-responsibilization practices" in the meaning of Ramsay.
Mazali summarises in the following statement the relationship between digital society/culture/factories: the new digitally-transformed factory knows everything about everyone in real-time, just like in society. Opportunities and critical issues of this model balance each other out: knowing everything implies being able to manage complexity in order to turn it into benefits; at the same time, it underlines the urgency to reconsider the subject of control on human capital and its participation in the production processes.
The train makers case is very interesting because of this company made in a short period of time-2012-2017-a transition from a traditional artisanal process to a smart factory. The plant has, indeed, "numerous Industry 4.0 features: communication flows integrating manufacturing and warehouses; preventive maintenance services; product and processes simulated in a virtual environment, for testing and in order to prevent problems, and it has an inner training academy for its personnel. The core system is based on a mixed reality system: virtual reality plus augmented reality."
This process of transition produced many transformations "on the way of manufacturing and on their work". The first is the development of "the digital avatar of the train: flexible, open, a real 'master' in the sense that it is a system that directs or controls the functioning abilities of other subsystems". The second is a shift "from the centrality of the tacit and informal knowledge of the production line to the centrality of hyper-formalized knowledge, made available by the production line thanks to digital media." It implied that the previous participation of a large part of the employeesfrom workers to designers-in managing the complexity of the product was substituted by: the domain of engineering, and it is managed at the beginning of the production process". On the production line there is, therefore, no more the traditional craftsman but what is called a digital craftsman, that is "the user of digital media who applies the skills acquired through his personal use of digital media to his work.
And they are organised in teams. Summing up these are the main features of the new socio-technical system 4.0: 
Team-based organization (reverse learning model)."
Other aspects of the people-centred rhetoric are the centrality of the user and the consumer as well as the centrality of the employee's participation in the smart factories.
The first two aspects can be considered as a process of personalization of a product or a service.
This process can range from the possibility for the user/ consumer of delivering inputs in the last stage of the creation of a product/service to the "highest levels of co-construction of the product/service. For example, in the automotive industry, the two extremes are represented on the one hand by the possibility to choose a specific type of car configuration, and on the other by a 'do-it-yourself' type of car production". The last is the case of Tabby that for Mazali represents "the integration of companies and consumers, and of factories and society".
Following the rhetoric of the employee's participation "the ideal type of the factory worker of the future-utilising the categories by Castells (1997) -is participative and proactive, as opposed to the resistant or reactive factory worker of the twentieth century".
According to Mazali, this is part of a more general trend in our society the individualisation process "which are pervading the contemporary professional practices in all sectors. These processes become part of the factory work and they introduce new issues: the crisis of the delegation and representation model, and the diffusion of a culture that assigns responsibility to the individual at the expense of a collective identity." However, the participation in the 4.0 factories has a peculiar dimension in between the collective dimension and the individualisation processes: the 4.0 work paradigm proposes the peaceful middle ground of the team (as described in the case study presented here), which shares some features with the 'networked individualism' framework proposed by Barry Wellman (2011) to describe the characteristic traits of sociality in the network society: functional, flexible but also ephemeral. The team operates within a limited time range, bound to the need for fast and reconfigurable production, just like in digital networks. This model is advancing quickly and it questions roles, cultures and old practices.
Finally, there is a clear difference between the of the twentieth century and this new kind of automation represented by the Algorithmic management, that is the personnel management by an algorithm: "This impersonal automation component (Steiner and Dixon 2012) can be considered as one of the specific forms of alienation in the digital economy and in digital factories. The balance between the worker being able to control the process by using their own intelligence and digital media tools and devices, and the automation of digital algorithms that remove the human element from the process analysis (not the processes) is one of the key issues for the future in the debate on quality of work". This process can be described as un-personalizing.
The tenth essay, by Richert, Müller, Schröder and Jeschke, deals with the problem of the hybrid teams made up of man and machine. More specifically it affords the design of machines "inspired by human-like elements (body parts, gestures, facial expressions etc.) and especially robotic systems and can draw on the knowledge of a long tradition of anthropomorphism". This is a new field in which it is necessary the cooperation of many different disciplines and experimental phases. The paper refers to the results of the empirical study "Socializing with robots" (SoWiRo) funded by the Start-up Grant of the RWTH Aachen. The study was carried on in a virtual environment setting was used to guarantee a safe interaction with a robot and to manipulate the robot's characteristics easily. However, it must be explored whether the findings are transferable to real production environments. Therefore, the project "ARIZ-Work in the industry of the future" builds an industry 4.0 demonstrator, which takes the knowledge of SoWiRo as a starting point for real-life experiments within a demonstrator factory".
The scientific disciplinary fields span from psychology to cognitive science and artificial intelligence; this field of research can be defined as anthropomorphism. According to the authors, the new technological possibilities are triggering a "revolutionary change on the industrial hall floor. The conversion of production lines to 'in the box'-production by hybrid, networked teams consisting of humans, robotic systems as well as virtual agents (software). The cooperation between man and machine will in future be able to take place side by side-without the usual safety areas." This will be possible through the cooperation of anthropomorphism with technology.
The most difficult challenge for the designers are the anthropomorphic components. The challenge is made up of two different objectives: reproducing human movements and affording the complex problem of the human acceptance of human-like machines.
The first part is improving at fast rate thanks also to ergonomics studies: "the transfer from the extensive knowledge of human work (e.g. ergonomics) to robotic systems offers great potential for realizing 'real' teamwork situations where robots and humans are involved in a common complex value-added process." There are also safety problems and, on one side, the new "lightweight robots offer due to their lightweight construction more safety for direct interaction with humans than classic heavy-weight systems". On the other side, the development of a very sensible artificial skin for robot makes possible that "if a robot notices an unscheduled contact, its movement is immediately stopped or slowed".
The second part is complex. The authors refer to the studies by Jentsch (1997) and Mori (2012) on "what influences human acceptance on human-robot interaction" and if "the design gets too anthropomorphic" then something happens-the so-called "uncanny valley" effect-and "humans reject interacting with the robot or else". There are many different explanations, that the essay analyses, and it is clear that there are also cultural factors playing a role in the dialectic of acceptance and alienation. As to the hybrid team, the empirical study confronted the human-robot interaction with two different robots: either an ABB robot arm or a humanoid robot designed as human-like but not too realistic in a shape and facial expression. The empirical results show that the personality of the worker plays a role: "The teambuilding with machine-like robots, which do not constantly perform in the expected manner, is dependent from the type of personality of the worker". Further work is considered necessary "to explore how other participants' characteristics (e.g. attitude towards robots) influence the performance of hybrid collaboration and the subjective perception of it".
The 11th essay, by Müller, Shehadeh, Schröder, Richert, Jesche, is part of the same stream of German research, Work in the industry of the Future (ARIZ), described in the previous essay. The specific research and development project described in this essay is part of the "Innovations for Tomorrow's Production, Services, and Work" Program Funded by German Federal Ministry of Education and Research. It is aiming at investigating "the status quo of workplaces in industry 4.0 will be investigated, and new approaches of the work organization will be designed and researched and novel design potential of cooperative hybrid human-robot work systems will be investigated. Moreover, an industrial demonstrator will be built in the Festo AG, a German industrial control and automation company, which allows a realistic assessment of the expected outcomes of this work". The first step of this project is a work analysis of job design and work organisation to understand its weakness. The analysis will regard the qualification requirements and technology sequences, as well. Finally, the research will make possible also assess the health and personality development in these new hybrid industrial hall floors.
It is important to make a distinction between co-existing and collaborating robots:
Co-existence is the lowest form of human-machine interaction. It describes an episodic clash between man and robot where man and robot work simultaneously in an overlapping area. They do not necessarily work towards achieving the same goal while there is a common goal in the cooperation. Within a cooperation, there is a clear division of tasks between man and robot, but human and robot share a common goal. Collaboration describes the direct interaction between humans and robots with a direct physical or aural contact
The essay describes a list of selected procedures for "analyzing production environments. They vary in method, level of analysis (from micro to meso level) and the characteristics they cover (e.g. stressors, tasks, feedback First of all, the different contributors stress the necessity to read this process not only as a technological one but a multifarious transformation phenomenon. There are at stake political, social issues and the effects will spread on all the different social dimension and at the individual level. All these levels and issues are at the same time affecting the phenomenon and affected by it in an inextricable flow of interaction. This is the reason why all the contributors refuse any technological determinism. This process of change is a field of choices to be done from different social, political, economic, cultural actors.
In the second place, because of what just said the process of change is open to opposing outcomes and all the different grades in between. It is, therefore, possible to conceive and to design alternative policies at all the level analytically identified.
Here some hints on the proposals:
1. The utilisation of this new technology to satisfy, as Garibaldo and Rebecchi say, and to reach important elements of our autonomy, our (and not only our) ideal of the ego. Widening the sphere of collaboration between us, and problems we are concerned with, for example, to combat illness, in a sphere of society that should be profit-free. There can be no private appropriation of science; there can be no profit, and war through science. By its nature, the creative process is free. 2. Instead of the Artificial Intelligence, we can develop Intelligence Amplification, as Brödner states, in which human skills, particularly reflective and conceptual learning capacities, are combined with the precision and velocity of the machine. This approach requires a socio-technical design of these technologies and the organisations utilising it. 3. Contributing significantly to the creation and quality of a cooperative and sustainable economy, as Cottey highlight with precise proposals and with the awareness that the current neo-liberal economy must change to a radically more cooperative model. 4. Developing a socially responsible way of producing algorithms, as Degeling advocates, through specific tests. 5. Fighting the on-going process of assimilation and developing, as Carew argues, a counter-proposal of a symbiotic relationship whereby technology does not control or take precedence over people, but rather helps and empowers them to realise their creative and existential potential as humans to improve society and the human condition in an ongoing evolutionary fashion. 6. Supporting, also in the field of social sciences, a shift in the awareness of what is at stake, as Salento states, to develop adjustments on how the new technologies are used by the capital to make them compatible with the needs of societies. It is not just a matter of rethinking redistribution (which would itself be a challenge): sustainable income distribution should be guaranteed at the time and in the places where the value is produced. In other words, we need to tackle economic democracy. 7. Stressing the ambivalences and dichotomies in the digital economy, as Caruso does, to support the possibility that the production process will shift in a direction favourable to labour. And to rise a call for action to the European Trade Unions, because positive outcomes of 'Industry 4.0.' for workers will mainly depend on social conflict and politics. 8. Debunking prophecies of doom as to the employment perspective, as Freddy argues, in the digital economy, stressing the importance of the kind of innovation will be designed and implemented 9. The critical rethinking of the rhetoric of participation and people-centred culture, as Mazali does, to analyse both the RE-personalization processes and the new processes of DE-personalization caused by digital automation, in the real world of the factories. 10. To develop a new branch of technological and scientific research, as the two contributions by the IMA/ZLW & ifU, at RWT Aachen University explains, for the sociotechnical design of an effective hybrid team of people and machines in the future factories. 11. Asking for new public policies to manage the transition of the innovative industrial clusters to the new digital industrial world, as Park does.
These positive scenarios do not rule out the existence of clear and present threats to the individuals and society at large, as every contributor document. Among these risks, there is also the risk of the crisis of democracy because of the rising power of a handful of companies controlling the core activities of this new world.
Nothing better than Tim Cook's speech, on 2015, did at a meeting of a non-profit organisation ( [a] few years ago, users of Internet services began to realize that when an online service is free, you're not the customer. You're the product Where there are different evaluations is the assessment of technological unemployment due to the growth of the digital economy and the artificial intelligence.
There are some essays sceptic about the prophecies of doom, also because of past prophecies in the 80s and 90s; others are less optimistic because of the disruptive feature of this new revolution.
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